(G-I) PHA-stimulated splenic blasts. Spontaneous lysis was 29.6%, 30.4%, and 27.3% for modified BI0.BR, C57BL/10, and DBA/1 targets, respectively. Maximum lysis detected on unmodified targets was 2.8%. Standard errors of the means were <3% and have been omitted from the figures.
(gklkSkD q) and B10.MBR (KblkSkD q) (13) Generation and Assay for Cytotoxic Effector Cells to TNP-Self. Cytotoxic effector cells were generated by coculturing mouse spleen cells with autologous spleen cells treated with various concentrations of trinitrobenzene sulfonic acid (TNBS) as described in detail elsewhere (I, 6). 5 d later, the effector cells generated were assayed on 51Cr-labeled TNBS-treated and untreated phytobemagglutin (PHA)-stimulated splenic blasts as previously described (6) . The percentage of lysis and standard error of the mean were calculated based on quadruplicate assay samples.
Results and Discussion Previous studies have demonstrated that spleen cells from H-2 ~ and H-2 a but not H-2 b mouse strains generated CML responses to low-dose TNP-self (10) . These results are confirmed in Fig. 1A -F. B10.AKM spleen cells generated strong cytotoxic responses against 5 mM TNBS-treated stimulating cells (high dose TNP-self) and 0.5 and 0.1 mM TNBS-treated stimulating cells (low-dose TNP-self) ( Fig. 1 A-C) . However, C57BL/10 spleen cells failed to generate cytotoxic T-lymphocytes (CTL) against autologous stimulating cells treated with 0.5 or 0.1 mM TNBS (Fig. 1 D-F) . In fact, C57BL/10 mice are poorer responders to high-dose TNP-self than B10.BR mice (compare Fig. 1A and D; [10] ). The results of Fig. 1 A-C, together with studies using the B10.A strain (10) indicate that splenic lymphocytes from mice expressing the khaplotype in the K and I regions of H-2 generate CML responses to low-dose TNP-self. To determine whether CML response potential to low-dose TNP-self was associated with the k haplotype in the K or I regions, the B10.MBR recombinant strain was studied. As shown in Fig. 1 D-F, B10 ,MBR spleen cells generated CTL when stimulated with autologous cells treated with 5 but not with 0.5 or 0.1 mM TNBS. The introduction of k alleles throughout the I region did not result in ability to respond to low-dose TNP in association with H-2K b products. It should be noted that the preference of K k over D a self products in CML responses to vaccinia virus (12) as well as to TNP-self (11) have been mapped to the left of I-A, presumably to the K region. The results of the present study, which would appear to involve a different /r-like CML function, i.e., ability to respond to low-dose TNP-self, is also associated with the k haplotype and requires k alleles in the K region. Thus, the control of this response must involve K region genes. Our findings have not addressed the question of whether/-region genes also play a role in this response, since a KkI b recombinant mouse strain has not been found.
It has been previously demonstrated that the presence of the K k allele in the responding and stimulating cell populations results in a strong CTL response to K k-TNP, but a weak response to TNP-modified D-region products (6, 8, 9) . The B10.AKM and the B10.MBR recombinant strains express the kand b haplotypes, respectively, in the K region, but are identical at land D (lkD q) (13) . Thus, these two strains provide an opportunity to test whether there is preference ofK k over D q in the CML response to TNP-self, and whether introduction of the b allele in K region would result in a CML response to Dq-TNP. The results shown in Fig. 1 G-I , indicate that C57BL/10 TNP-CTL and B 10.MBR TNP-CTL mediate low but equivalent levels of cytotoxicity against H-2 q target cells. The observation that the B 10-AKM TNP-CTL failed to lyse 1-1-2 q targets suggests that the marginal level of lysis detected on H-2 q targets is a result of cross-reactive TNP-CTL (1, 14) . In contrast to the CML responses to Db-TNP and Da-TNP, which can be generated when K k is not present in the responding and stimulating populations, the absence of the K k allele in the B 10.MBR did not result in a CML response to Dq-TNP. Notably, the finding that B10.SQR (KSFS~D q) (data to be published elsewhere) spleen cells also failed to generate detectable CTL against Dq-TNP products makes it likely that the presence of k alleles in the I region of B10.AKM and B10.MBR are not associated with the poor response to TNP-H-2D q.
Our findings are similar to those reported for CTL responses against vaccinia and Sendai virus (12) . It was suggested that the failure to generate CML responses against vaccinia and Sendai virus recognized in association with D k self products may be attributable to/r genes mapping to the H-2D region (12) .
The findings discussed above indicate that the K-and D-region gene products are involved in the regulation of cytotoxic responses against self products recognized in association with viral and haptenic determinants. These observations can be accounted for by at least two models. It is possible that certain genes (lr genes) for CML that are distinct from the structural genes coding for self-recognition products map within the K and D regions (12) . Alternatively, it is possible that the lack of or magnitude of a CTL response is primarily attributable to the antigenic properties of each particular K-and D-region-coded molecule. In this model it would not be necessary to postulate separate regulatory (lr) genes which also map to the K and D regions. Instead, a regulatory function and the antigenic structure involved in the generation of restricted CTL would both be coded for by the same gene. These models have not considered those regulatory aspects of CTL responses which map to the I region, and which may be associated with helper cell function (4, 5) . The lack of CTL against Dq-TNP suggests that H-2D q products lack self-determinants that are immunogenic in association with TNP. It is, therefore, possible that any self antigen with a similar structure would likewise be ineffective in generating a TNP-self CML response. Recent structural studies utilizing N-terminal amino acid sequencing (15) and serological (16) analyses have demonstrated a marked similarity between L a and O q but not between L a and D a molecules. It is noteworthy that strong TNP-specific CTL responses are generated against D a self products. However, the two structurally similar (L a and D q) molecules both fail to induce detectable cytotoxic responses to TNP (17, 18) . The inability to generate CTL against vaccinia and Sendai virus in association with self H-2D k could also be attributed to a poor immunogenic structure between these viruses and this particular H-2 molecule (12) .
The findings of this report demonstrate that CTL responses against TNP in association with K or D self products are controlled by genes mapping within the H-2K and H-2D regions. These observations are consistent with the possibility that the potential to respond to a particular antigenic determinant recognized in association with K or D products is a function of the structure of those K and D antigens. This does not exclude the possibility that a defect in the T-cell repertoire is involved, which could be influenced by those same structural gene products. However, some major histocompatibility complex (MHC)-linked Ir gene effects might be accounted for by the failure of a specific foreign antigenic determinant to be immunogenic in association with a particular MHC-coded self product (12) . Self products could be coded for by H-2K or H-2D for activation of cytotoxic precursors, and by H-2I (4) for activation of helper (or suppressor) cell precursors. In such a model it would not be necessary to postulate the existence of regulatory (It) genes in addition to the structural genes that code for K, D, and I self antigens.
Summary
An H-2K/IA recombinant mouse strain was used to map the genes within the H-2 complex which determine the ability to respond in cell-mediated lympholysis (CML) to low doses of trinitrophenyl-self (TNP-self). It was found that gene(s) which map to the K region are involved in regulation of CML response to low-dose TNP-self. It was also found that CML response to TNP recognized in association with H-2D q was not detectable in this recombinant. These findings are discussed with respect to the involvement of the H-2K and H-2D regions by structural and/or regulator gene functions.
